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Description 

[0001] The present invention relates to a laser treat- 
ment apparatus which is used to treat a patient by irra- 
diating a laser beam to a part of body to be treated (dis- 
eased part). 

[0002] Laser treatment apparatus have been used for 
the treatment of various diseases based on the selection 
of the wavelength of treating laser. In the recent neo- 
plasty for removing wrinkles, ephelides, birthmarks, 
stains, etc. of patients, attention is paid to laser treat- 
ment apparatus that use the C0 2 laser (carbon dioxide 
gas laser) having infrared wavelengths. In the neoplasty 
based on these laser treatment apparatus, a scanning 
area of a certain shape and size which match with a par- 
ticular diseased part is selected from among the shapes 
(square, etc.) and sizes registered in the apparatus, and 
a treating laser beam is irradiated to the diseased part 
by deflecting the laser beam to scan the scanning area. 
[0003] However, diseased parts of ephelides or the 
like which undergo the neoplasty have a variety of 
shapes, and therefore the variety of registered shapes 
of scanning area is insufficient occasionally. Using a 
larger scanning area so as to include the whole dis- 
eased part will risk the increased irradiation of laser to 
the normal part outside the diseased part. Using a small- 
er scanning area so as to avoid the irradiation to the 
normal part will result in a degraded operational efficien- 
cy. 

[0004] The laser treatment apparatus based on. the 
scanning irradiation of a treating laser beam is designed 
to implement one laser scanning operation in response 
to a trigger signal from a foot switch or the like operated 
by the operator. However, more than one laser scanning 
operation is required depending on each diseased part 
and its condition, which imposes a degraded operational 
efficiency and tedious work on the operator. 
[0005] A laser treatment apparatus according to the 
preamble of claim 1 is known from EP 0 075 860 A2. 
[0006] US 5,350,374 discloses the use of a photoe- 
lectrical image generating means such as a CCD device 
for generating an image at a laser irradiated area. 
[0007] The present invention is intended to deal with 
the foregoing prior art deficiency, and its prime object is 
to provide a laser treatment apparatus which enables 
the appropriate treatment based on the establishment 
of an optimal laser scanning area. 
[0008] Another object of the present invention is to 
provide a laser unit which is capable of performing mul- 
tiple laser scanning operations efficiently. 
[0009] The objects are achieved by a laser treatment 
apparatus according to claim 1 . 
[001 0] Further developments of the present invention 
are given in the dependent claims. 
[001 1] The accompanying drawings, which are incor- 
porated in and constitute a part of this specification il- 
lustrate embodiments of the invention and, together with 
the description, serve to explain the objects, advantages 



and principles of the invention. 
[0012] In the drawings, 

Fig. 1 is a schematic diagram of the laser treatment 
5 apparatus based on an embodiment of this inven- 
tion; 

Fig. 2 is a block diagram showing the basic overall 
arrangement and the control system of this laser 
treatment apparatus; 
10 Fig. 3 is a diagram used to explain the hand piece 
unit of the apparatus based on a first embodiment; 
Fig. 4 is a top view of the control panel of this laser 
treatment apparatus; 

Fig. 5 is a diagram used to explain the position of 

<5 the aligning light spot; 

Fig. 6 is a graph showing the variation of the spot 
position evaluated in terms of voltage signals pro- 
vided by the x/y axes drive motors against the 
number of times of operation; 

20 Fig, 7 is a timing chart used to explain the relation 
among the signals in scan mode; 
Fig. 8 is a flowchart used to explain the control of 
laser scanning operation; 
Fig. 9 is a diagram used to explain the hand piece 

25 unit of the laser treatment apparatus based on a 
second embodiment; 

Fig. 10 is a diagram used to explain the detection 
of a marked area; 

Fig. 11 is a graph showing the variation of the re- 
30 ceived light level during the scanning of laser spot 

on a certain scanning line; 

Fig. 1 2 is a diagram used to explain the hand piece 

unit of the laser treatment apparatus based on a 

third embodiment; and 
35 Fig. 13 is a diagram showing an example of display 

on the display screen at the reading of scanning ar- 



[0013] Embodiments of this invention will be ex- 

40 plained with reference to the drawings. 

[0014] Fig. 1 shows the external view of the laser 
treatment apparatus based on the first embodiment of 
this invention. Fig. 2 shows the basic overall arrange- 
ment and the control system of the inventive laser treat- 

« ment apparatus, in which a light sensor 1 6 is used only 
in the second embodiment and a drive motor 61 and 
CCD camera 62 are used only in the third embodiment 
explained later. 

[0015] The apparatus includes a laser unit 1, which 
50 incorporates a controller 20, a treating laser source 21 , 
an aiming light source 22, a scanner controller 23, an 
air purging pump 24, and an optical system. In this em- 
bodiment, the treating laser source 21 is a C0 2 laser 
which emits an infrared laser beam, and the aiming light 
55. source 22 is a semiconductor laser which emits a visible 
red laser beam. 

[0016] The apparatus further includes a muiti-joint 
arm section 2, a hand piece unit 3 which operates to 
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scan a treatment area, a cable 4 and connector 5 with 
the provision of a microswitch 26 for detecting the con- 
nection or disconnection of the cable 4, an air tube 6, a 
control panel 7 which is used by the operator to set laser 
irradiation conditions, etc., and a foot switch 8 which is 
depressed by the operator to produce a trigger signal. 
[001 7] The multi-joint arm section 2 is made up of sev- 
eral rigid pipes linked by joints, so that the operator can 
move in three-dimensional manner the hand piece unit 
3 which is attached at the end of the arm section 2. Mir- 
rors are fitted in the joints of the multi-joint arm section 
2, so that the treating laser beam and aiming light beam 
that are aligned coaxially with each other in the laser 
unit 1 are guided to pass through the multi-joint arm sec- 
tion 2 and reach the hand piece unit 3. 
[001 8] The hand piece unit 3 is among a variety of de- 
tachable units designed to meet individual purposes 
and usage. For the following explanation of this embod- 
iment, the apparatus is equipped with a scanning hand 
piece unit 3 having a scanner head which deflects the 
laser beam to scan the scanning area of treatment. 
[0019] Fig. 3 shows the structure of the scanning hand 
piece unit 3. It consists of a scanner section 10 and a 
hand-piece head section 11 which are separable. The 
scanner section 1 0 incorporates driven mirrors 1 2a and 
12b which deflect the treating laser beam and aiming 
light beam, which have come through the multi-joint arm 
section 2, to scan the treatment area in two-dimensional 
manner in the x/y directions, drive motors 17a and 17b 
which swing the mirrors 12a and 12b, and a focusing 
lens 13 which focuses the treating laser beam to the 
treatment area. 

[0020] The drive motors 17a and 17b are controlled 
by the scanner controller 23 in the laser unit 1 . The scan- 
ner controller 23 produces drive currents, which are fed 
through the connector 5 and cable 4 to the drive motors 
17a and 17b in the scanner section 10, by which the 
driven mirrors 12a and 12b are swung. 
[0021 ] The hand-piece head section 1 1 having a gen- 
erally cone shape to cover the laser scanning area at its 
bottom is made of transparent resin, so that the operator 
can view from outside the treatment area and irradiation 
area covered by the hand-piece head section 11. The 
operator can bring the bottom of hand-piece head sec- 
tion 11 in stable contact with the patient body and can 
operate it easily in defining a scanning area of an intend- 
ed shape, as will be explained later. The hand-piece 
head section 11 has a vertical dimension so that the 
treating laser beam is focused exactly to the treatment 
area by the focusing lens 13. 

[0022] The hand-piece head section 11 has in its side 
wall the formation of cuts for fume outlets 1 5 which clear 
the treatment area of fumes created by the laser irradi- 
ation. In operation, a jet of air produced by the air purg- 
ing pump 24 in the laser unit 1 is conducted through the 
connector 5 and air tube 6 to an air jet port 14 located 
near the top of the hand-piece head section 11 , so that 
an air jet introduced into the cone hood dispels fumes 



through the fume outlets 15. Incidentally, the bottom of 
hand-piece head section 1 1 has the size which can se- 
cure the scanning area of the laser beam for the treat- 
ment. 

5 [0023] Instead of the above-mentioned hand-piece 
head section of generally cone-shaped transparent res- 
in, a metallic device having at least three poles for the 
stable placement and the determination of focal dis- 
tance may be used. Instead of the two fume outlets 15 

io formed in the side wall of the hand-piece head section 
11, more than two fume outlets may be provided. 
[0024] Fig. 4 shows the control panel 7, which in- 
cludes READY/STANDBY key 30, mode select keys 31 , 
irradiation pattern select keys 32, irradiation power set- 

15 ting keys 33, on-time setting keys 34, off-time setting 
keys 35, alignment keys 36, irradiation density setting 
keys 37, irradiation form select keys 38, irradiation sizes 
select keys 39, pulse interval select keys 40, a display 
window 41 for displaying information about the scanner, 

20 and another display window 42 for displaying error mes- 
sages and machine states. 

[0025] Among these keys, the READY/STANDBY key 
30 is used by the operator to switch between the ready 
(laser irradiation enabled) state and the standby (wait) 

25 state. In the ready state, the apparatus can irradiate a 
laser beam in response to the trigger signal from the foot 
switch 8, whereas in the standby state, the trigger signal 
is locked so as to preclude the laser irradiation caused 
by the erroneous input of the trigger signal at the setting 

30 of conditions. In memory mode, which will be explained 
later, the READY/STANDBY key 30 also functions as 
START key and ENTER key in defining a scanning area 
of intended shape. 

[0026] The mode select keys 31 are used by the op- 

35 erator to designate the CW mode for continuous emis- 
sion, pulse mode for pulsative emission, scan mode, or 
memory mode. Indicated by 31a is scan mode select 
key, and 31b is memory mode select key. When the op- 
erator selects a mode, the sign below the relevant key 

40 lights up to indicate the established mode. In scan 
mode, a treating laser beam is irradiated to scan the 
scanning area ata pulse oscillation frequency of 300 Hz. 
[0027] The irradiation pattern select keys 32 are used 
to designate the CONT (continuous irradiation) pattern 

15 in the CW mode or pulse mode, the single (one-shot ir- 
radiation) pattern and the repeat (repetitive irradiation) 
pattern in the CW mode, pulse mode or scan mode. 
When the operator selects a pattern, the sign below the 
relevant key lights up to indicate the selected pattern. 

50 [0028] In CW mode or pulse mode, if the single pat- 
tern is selected, laser irradiation for the duration set by 
the on-time setting keys 34 takes place once, or if the 
repeat pattern is selected, laser irradiation cycles includ- 
ing an exposure period of the duration set by the on-time 

55 setting keys 34 and a halt period set by the off-time set- 
ting key 35 take place repeatedly on condition that the 
trigger signal from the foot switch 8 is active. The single 
pattern and repeat pattern in scan mode will be ex- 
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plained in detail later. 

[0029] The irradiation power setting keys 33 including 
UP key and DOWN key are used to set the power level 
of the treating laser beam, with the setup power level 
being displayed in the associated display window 33a. 
The range of setting is from 0.1 to 40 W in the case of 
CW mode (the maximum value differs depending on the 
mode) in 0.1 W step in the 0.1-1 W range and in 1 W 
step in the 1-40 W range. 

[0030] The on-time setting keys 34 including UP key 
and DOWN key are used for the operation with the sin- 
gle pattern or repeat pattern in CW mode or pulse mode 
to set the duration of laser irradiation, with the setup du- 
ration being displayed in the associated display window 
34a. The range of setting is from 0.02 to 5 sec. in this 
embodiment in 0.02 sec. step in the 0.02 - 0.1 sec. 
range, in 0.1 sec. step in the 0.1 - 1 sec. range and in 1 
sec. step in the 1 - 5 sec. range. 
[0031] The off-time setting keys 35 including UP key 
and DOWN key are used for the operation with the re- 
peat pattern in CW mode, pulse mode or scan mode to 
set the duration of halt of laser irradiation, with the setup 
duration being displayed in the associated display win- 
dow 35a. The range and step of setting are identical to 
those of the on-time setting keys 34. 
[0032] The alignment setting keys 36 are used for the 
fine adjustment of irradiation position in scan mode and 
the movement of laser spot in memory mode. For the 
fine adjustment of irradiation position in scan mode, the 
alignment keys 36 allow the operator to move the posi- 
tion of irradiation area without the need of moving the 
hand-piece head section 11. 

[0033] The irradiation density setting keys 37 includ- 
ing UP key and DOWN key are used to set the laser 
irradiation density in scan mode, with the setup density 
being displayed in the display window 41. 
[0034] The irradiation form select keys 38 including 
UP key and DOWN key are used in scan mode to select 
a shape of laser irradiation area (and, at the same time, 
the irradiation area of the aiming light) from among the 
preset triangle, square, hexagon, etc. and an arbitrary 
shape registered by the operator in memory mode. The 
selected form is displayed in the display window 41. 
These keys 38 are used in memory mode to register an 
arbitrary shape of scanning area and select a stored lo- 
cation (file) in the memory. 

[0035] The irradiation size select keys 39 including 
UP key and DOWN key are used in scan mode to select 
the size of laser irradiation area (and, at the same time, 
the irradiation area of the aiming light). The selected size 
is displayed in the display window 41 . 
[0036] The pulse interval select keys 40 are used in 
pulse mode to select a laser pulse irradiation interval 
from among five values. 

[0037] Next, the operation of the laser treatment ap- 
paratus arranged as described above for defining an in- 
tended irradiation area in memory mode will be exr 
plained with reference to Fig. 5 which explains the po- 



sition of aligning light spot and Fig. 6 which shows the 
variation of the spot position evaluated in terms of volt- 
age signals provided by the x/y axes drive motors for 
the driven mirrors 12a and 12b against the number of 

5 times N of operation. 

[0038] When the apparatus is turned on, the controller 
20 implements the diagnostic test for each section. On 
completion of the tests, the system automatically enters 
the standby state, causing the control panel 7 to light up 

10 the STANDBY sign below the key 30 and display a mes- 
sage of "standby state" in the display window 42. The 
system is initialized following the power-on event to des- 
ignate automatically CW mode and CONT pattern, with 
the CW and CONT signs lighting up on the control panel 

15 7. 

[0039] The apparatus checks the connection of the 
cable 4 to the connector 5 by means of a microswitch 
26 in the diagnostic test (or during the power-on period), 
and if disconnection is detected, the controller 20 cuts 

20 off the power supply to the scanner controller 23, there- 
by preventing the malfunctioning of the apparatus. 
[0040] The operator confirms the system in standby 
state by viewing the display on the control panel 7, and 
brings the entire bottom plane of the hand-piece head 

25 section 1 1 in contact with the patient's body so that the 
portion to be treated is located at the center of the bot- 
tom plane. This handling manner of hand-piece head 
section 11 enables to put the hand piece unit 3 stably 
on the patient's body, facilitating the operations in defin- 

30 ing a scanning area. 

[0041] For defining a scanning area which meets the 
shape of treatment area, the operator pushes the mem- 
ory mode select key 31 b on the control panel 7, and the 
system enters the memory mode. Receiving the signal 

35 from the key 31b, the controller 20 lights up the MEM- 
ORY sign on the control panel 7 and displays file infor- 
mation such as the storage file names on the display 
window 41 so that the operator can select one of multiple 
storage files in the memory 25 by using the irradiation 

40 form select keys 38. 

[0042] The memory mode select signal is sent to the 
scanner controller 23 by way of the controller 20. The 
scanner controller 23 responds to the memory mode se- 
lect signal to control the drive motors 1 7a and 1 7b there- 

« by to return the driven mirrors 12a and 12b to their home 
positions. The position of the aligning light spot, which 
is the same as the spot of aiming light beam in this em- 
bodiment, at this time is expressed in terms of x/y coor- 
dinates to be (x,y)=(x 0 ,y 0 ). 

50 [0043] The operator who has confirmed the system in 
memory mode uses the alignment keys 36 to move the 
aligning light spot from the initial position (xo,y 0 ) to the 
outer bound of the treatment area (shown by hatching 
in Fig. 5). The spot moving signal from the alignment 

55 keys 36 is sent by way of the controller 20 to the scanner 
controller 23, which operates on the drive motors 17a 
and 17b to swing the driven mirrors 12a and 12b, there- 
by moving the aligning light spot. If the aligning light spot 
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reaches the limit of movement, it is indicated to the op- 
erator by means of a buzzer (not shown) or by a mes- 
sage on the display window 41 . 
[0044] Upon knowing the arrival of the aligning light 
spot at the outer bound of the treatment area, the oper- 
ator pushes. the READY/STANDBY key 30 to begin the 
definition of a scanning area. The position of the aligning 
light spot is recognized in terms of voltage signals pro- 
duced by turn-angle sensors 18a and 18b attached to 
the drive motors 17a and 17b (or driven mirrors 12a and 
12b). 

[0045] The scanner controller 23 memorizes in the 
memory 25 the position (x, ,y, ) of aligning light spot (in- 
dicated by S in Fig. 6) of the time of pushing of the 
READY/STANDBY key 30, i.e., at the starting of the def- 
inition of scanning area. The system can be designed 
to display the starting position and current position of 
the aligning light spot on the display window 41 so that 
the - operator can recognize briefly the starting position 
in relation with the current position. 
[0046] Subsequently, the operators uses the align- 
ment keys 36 to move the aligning light spot along the 
outer bound of the treatment area. The scanner control- 
ler 23 stores the voltage signals, which vary with the 
movement of the aligning light spot, in the memory 25 
at every count of a certain number of times of operation 
of the alignment keys 36, or alternatively at a certain 
time interval. 

[0047] The operator moves the aligning light spot from 
the starting position (x^y,) to go around the treatment 
area toward the starting position. The scanner controller 
23 compares the voltage signals to be stored in the 
memory 25 with the voltage signals of the starting posi- 
tion (x^y,), and when the voltage signals of the x and y 
axes both enter the allowable range of the starting po- 
sition (indicated by E in Fig. 6), it activates the buzzer. 
[0048] Upon hearing the buzzer signal, the operator 
pushes the READY/STANDBY key 30 to establish the 
scanning area. The scanner controller 23 responds to 
the signal of key 30 to figure the scanning area by car- 
rying out the computation of interpolation (any of the 
known interpolation schemes) based on the data of po- 
sition signals stored along the outer bound of treatment 
area from the starting position to the ending position. 
[0049] The scanner controller 23 responds to the 
pushing of the READY/STANDBY key 30 to trace with 
the aligning light spot the outer bound of the scanning 
area stored in the memory 25 so that the operator visu- 
ally recognizes the scanning area. The operator is 
prompted by a message on the display window 41 as to 
the approval or cancellation of the defined scanning ar- 
ea. The operator pushes the scan mode select key 31a 
or memory mode select key 31b to approve or cancel 
the displayed scanning area. The system switches to 
scan mode in response to the signal of scan mode select 
key 31a, or returns the aligning light spot to the initial 
position (x 0 ,y 0 ) for defining another scanning area in re- 
sponse to the signal of memory mode select key 31b. 



[0050] Following the switching to scan mode by the 
pushing of the scan mode select key 31a, the operator 
carries out various settings, such as of irradiation con- 
ditions, and the fine adjustment of irradiation position by 

5 using the alignment keys 36. Subsequently, the operator 
pushes the READY/STANDBY key 30 so that the sys- 
tem turns to the ready state. Next, the operator depress- 
es the foot switch 8 to generate a trigger signal. 
[0051] The controller 20 which has received the trig- 
to ger signal 'operates on the laser source 21 to emit a 
treating laser beam in accordance with the settings on 
the control panel 7. The treating laser beam from the 
laser source 21 is reflected by a mirror 60' and dichroic 
mirror 61', aligned coaxially to the aiming light beam 

15 from the aiming light source 22, and introduced to the 
multi-joint arm section 2. The coaxial treating laser 
beam and aiming light beam are reflected by the mirrors 
located at the joints of the ami section 2 and led to the 
hand piece unit 3. 

20 [0052] The trigger signal from the foot switch 8 is sent 
through the controller 20 to the scanner controller 23, 
which operates on the drive motors 17a and 17b in ac- 
cordance with the setup signals of the form and size of 
irradiation area, etc. thereby to deflect the treating laser 

25 beam to scan the treatment area. During the irradiation 
of the treating laser beam, the controller 20 activates the 
air purging pump 24 to feed air into the hand-piece head 
section 11 , thereby expelling fumes created by laser ir- 
radiation.through the fume outlets 15. 

30 [0053] In case the single pattern for one scanning op- 
eration is selected, the controller 20 and scanner con- 
troller 23 detects the end of scanning by receiving the 
feedback signal from the hand piece unit 3. Based on 
the scanning end signal, the controller 20 operates on 

35 a shutter (not shown) to interrupt the laser beam from 
the laser source 21 , while the scanner controller 23 op- 
erates on the drive motors 1 7a and 1 7b so that the aim- 
ing light beam traces the outer bound of scanning area. 
[0054] With the single pattern being selected, even if 

40 the trigger signal from the foot switch 8 retains active as 
shown by (a) in Fig. 7, the laser irradiation and scanning 
operation terminate on completion of one scanning op- 
eration as shown by (b) in Fig. 7. 
[0055] Next, the repetitive scanning operation which 

-»5 takes place by the selection of the repeat pattern will be 
explained. 

[0056] When the operator keeps the foot switch 8 de- 
pressed, it produces the trigger signal continuously as 
shown by (a) in Fig. 7. The trigger signal.is received by 

so the controller 20 and scanner controller 23, which then 
implement the laser irradiation of one scanning in the 
same manner as the case of the single pattern. On com- 
pletion of one-scanning laser irradiation, the scanner 
controller 23 detects the end of scanning and sends the 

55 end signal to the controller 20. 

[0057] The controller 20 interrupts the laser beam 
from the laser source 21 , and operates its repeat circuit 
(not shown) to turn on the OFF signal as shown by (c) 
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in Fig. 7 thereby to invalidate the trigger signal. On ex- 
piration of the off-time which has been set with the off- 
time setting key 35, the repeat circuit in the controller 20 
turns off the OFF signal thereby to validate the trigger 
signal. 

[0058] In response to the turn-off of the OFF signal, 
the controller 20 and scanner controller 23 receive the 
trigger signal from the foot switch 8 again, and restart 
the laser irradiation and scanning operation. These op- 
erations of laser beam scanning irradiation are repeated 
as long as the scanner controller 23 receives the trigger 
signal from the foot switch 8 as shown by (a) and (d) in 
Fig. 7. When the trigger signal ceases, the laser beam 
scanning irradiation halts (the laser irradiation halts im- 
mediately even before the end of scanning operation). 
The foregoing operations are shown by the flowchart of 
Fig. 8. 

[0059] As described above, the operator can operate 
the apparatus with the repeat pattern, i.e., in repeat 
mode, to carry out easily the laser beam scanning irra- 
diation an intended number of times, while depressing 
the foot switch 8 continuously. The operator is allowed 
to observe the progress of treatment for every scanning 
operation based on the setting of an intended off-time. 
[0060] Although in this embodiment the alignment 
keys 36 on the control panel 7 are used to move the 
aligning light spot in defining a scanning area of an in- 
tended shape, the use of other input device such as the 
joystick, mouse or trackball in place of the key set 36 
will improve the operability for the movement of aligning 
light spot. 

[0061 ] Although in this embodiment positional data is 
stored at every count of a certain number of times of key 
operation (or at a certain time interval) in defining a 
scanning area, an alternative system design is the pro- 
vision of a data input key so that the operator pushes 
the key to store data of every particular position. 
[0062] Although in this embodiment a scanning area 
is defined based on the presetting of the starting posi- 
tion, an alternative system operation is to allow the con- 
tinuous storing of positional data following the switching 
to memory mode and detect the complete cycle along 
the outer bound of scanning area in terms of x/y coordi- 
nates. 

[0063] Next, the laser treatment apparatus based on 
a second embodiment will be explained. The external 
view overall arrangement and control system of this la- 
ser treatment apparatus are basically identical to those 
of the preceding first embodiment, with the common ref- 
erence symbols being used, and explanation thereof will 
be omitted; 

[0064] The second embodiment shown in Figs. 9 to 
1 1 is as far as it relates, to the detection of the reflection 
light level with a light sensor not an embodiment of the 
invention. 

[0065] Fig. 9 shows the structure of the scanning hand 
piece unit 3 based on this embodiment, which includes 
portions identical to those of the first embodiment, with 



their explanation being omitted. 
[0066] The hand piece unit 3 has its scanner section 
10 incorporating driven mirrors 12a and 12b, their asso- 
ciated drive motors 17a and 17b, a focusing lens 13, a 

5 beam splitter 1 9a, a filter 1 9b, and a light sensor 1 6. The 
filter 19b has the optical characteristics for blocking the 
infrared light and transmitting the visible light (the aiming 
light beam reflected on the patient's skin) so that the in- 
frared light beam is prevented from entering the light 

io sensor 16. 

[0067] The control panel 7 and the key layout and 
functions are basically identical to the preceding first 
embodiment, except that the alignment keys 36 are 
used for setting a threshold value, which will be ex- 

15 plained later, in memory mode. 

[0068] The following explains with reference to Fig. 10 
and Fig. 11 the operation of the apparatus having the 
above-mentioned hand piece unit 3 in implementing the 
laser irradiation to a scanning form which has been es- 

20 tablished arbitrarily by the operator. Fig. 1 0 explains the 
detection of a marked area, and Fig. 11 shows the var- 
iation of the light level detected by the light sensor 16 
during the scanning of laser spot on a certain scanning 
line. 

25 [0069] The treatment area 51 has its outer bound 
marked in advance in a color that is highly reflective, e. 
g., fluorescent color, for the wavelength of the light of 
aiming light source 22. This embodiment bases the set- 
ting of a scanning area having a marked profile 52 on 

30 the scanning illumination of the patient' s skin with the 
aligning light spot, i.e., spot of aiming light beam, and 
the detection of the reflection light level with the light 
sensor 16, and therefore a marking color that is distinct 
from the skin color of the patienl is used preferably. 

35 [0070] Subsequently, the operator pushes the mem- 
ory mode select key 31b on the control panel 7 to turn 
the system into memory mode for storing the scanning 
form of laser irradiation. Storage file names are dis- 
played on the display window 41 , and the operator se- 

40 lects a file name by using the irradiation form select keys 
38. 

[0071 ] In response to the switching to memory mode, 
the scanner controller 23 operates on the drive motors 
17a and 17b to return the driven mirrors 12a and 12b to 

45 their home positions of memory mode. In the following 
explanation, the irradiation position of the treating laser 
beam and aligning light spot is expressed by x/y coor- 
dinates, and the driven mirrors 12a and 12b have their 
home positions expressed in terms of the beam position 

so tobe(x,y)=(x 0 ,y 0 ). 

[0072] With memory mode being selected, the oper- 
ator selects the high level or low level relative to the 
threshold light level for the detection of marked profile 
by using UP or DOWN key of the alignment keys 36. 

55 Specifically, in this embodiment, the operator selects the 
high light level to suit the high-reflective marking. 
[0073] The operator sets the threshold light level for 
mark detection by using RIGHT key and LEFT key of 
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the alignment keys 36. The setup value is displayed on 
the display window 41 . For this setting procedure, the 
reflection light level at the initial position (xo.yo) of the 
aligning light spot is detected and read out on the display 
window 41 thereby to facilitate the determination of 
threshold light level by the operator. 
[0074] Finally, the operator sets the irradiation density 
by using the irradiation density setting keys 37. A higher 
irradiation density enables the definition of a more pre- 
cise scanning area. 

[0075] Following these settings, the operator puts the 
bottom of hand-piece head section 11 on the patient's 
body so that the portion to be treated is located virtually 
at the center. The operator pushes the READY/STAND- 
BY key 30 to start the reading of the scanning area. 
Namely, the key 30 functions in memory mode to start 
the reading of the scanning area. 
[0076] The scanner controller 23 receives the signal 
from the key 30 by way of the controller 20 and operates 
on the drive motors 17a and 17b to control the turn angle 
of the driven mirrors 12a and 12b so that the aligning 
light spot moves as shown by the arrow 50 in Fig. 10. 
The rectangle of 2-dot & dash lines in Fig. 10 indicates 
the movable range of the aligning light spot achieved by 
the movement of the driven mirrors. 
[0077] The aligning light spot scans the x/y plane 
ranging from Xq to X UM and from y 0 to y LIM in a step at 
the scanning line density set with the keys 37. Specifi- 
cally, the aligning light spot moves from the origin (xg, 
y 0 ) to the x-axis limit point (x UM ,y 0 ), then turns to the y- 
axis direction and moves to point (x^y^, and moves 
along the x axis in the opposite direction to point (xQ.y,). 
In this manner, the aligning light spot scans the whole 
range up to the point (x UM ,y UM ). 
[0078] During the scanning operation, the aiming light 
beam from the aiming light source 22 goes through the 
multi-joint arm section 2 and enters the hand piece unit 
3, in which the laser beam is reflected by the driven mir- 
rors 1 2a and 1 2b and projected to illuminate the patient' 
s skin. The reflected aiming light beam from the patient's 
skin comes back into the hand piece unit 3, in which it 
is reflected by the driven mirrors 12a and 12b and beam 
splitter 19a and is incident to the light sensor 16 through 
the filter 19b. 

[0079] Fig. 1 1 shows the variation of the received light 
level when the aligning light spot scans from point (Xq, 
y n ) to point (x LIM ,y n ). Since the marked profile 52 has 
higher reflectivity than other normal and diseased parts 
of the skin, the received light level takes peak values 
Q MA when the scanning light spot crosses the outer 
bound in contrast to the normal part and.diseased part 
having low reflection light levels Q SK and Q AF , respec- 
tively. Accordingly, it is possible to detect the x-coordi- 
nate of the marked profile 52 on the scanning line of y n 
based on a threshold value Q D( . 
[0080] This process is implemented for the whole y- 
axis range from y 0 to y UM to detect the coordinates of 
the entire marked profile 52, and the interior of this outer 



bound is determined to be the scanning area. X/y coor- 
dinates of the aligning light spot are recognized in terms 
of voltage signals produced by the turn-angle sensors 
1 8a and 1 8b of the drive motors 1 7a and 1 7b (or driven 

5 mirrors 12a and 12b), and stored in the memory 25. It 
is desirable to introduce the interpolation process and 
noise data eliminating process in collecting the coordi- 
nate data of the marked profile for the determination of 
scanning area. 

10 [0081] After the scanning area is determined, the 
scanner controller 23 operates on the drive motors 17a 
and 17b based on the scanning area forming informa- 
tion read out of the memory 25 so that the aligning light 
spot traces the outer bound of scanning area, thereby 

15 allowing the operator to confirm the scanning area of 
laser irradiation. 

[0082] The operator is prompted by a message on the 
display window 41 as to the approval or cancellation of 
the stored scanning area. The operator pushes the scan 

20 mode select key 31a or memory mode select key 31b 
to approve or cancel the scanning area. In the case of 
cancellation, the operator modifies the marking of scan- 
ning area and runs the system to implement the reading 
of scanning area in the same procedure as explained 

25 above. 

[0083] The system switches to scan mode in re- 
sponse to the approving signal of scan mode select key 
31a, allowing the operator to carry out various settings, 
such as of irradiation conditions, and the fine adjustment 
30 of irradiation position with the alignment keys 36. Sub- 
sequently, the operator pushes the READY/STANDBY 
key 30 so that the system turns to the ready state. Next, 
the operator depresses the foot switch 8 to generate a 
trigger signal. 

35 [0084] The controller 20 which has received the trig- 
ger signal operates on the laser source 21 to emit a 
treating laser beam in accordance with the settings on 
the control panel 7. The trigger signal from the foot 
switch 8 is sent through the controller 20 to the scanner 

40 controller 23, which operates on the drive motors 17a 
and 17b in accordance with information on the stored 
scanning area so that the treating laser beam is irradi- 
ated to scan the treatment area. 
[0085] Irradiation of laser beam to the established 

45 scanning area may be controlled such that the laser 
beam is turned on and off depending on information on 
the stored scanning area and in correspondence to the 
scanning operation which is carried out uninterruptedly 
by the drive motors 17a and 17b. 

so [0086] Although in the foregoing embodiment the 
treatment area is marked with a highly reflective profile, 
marking in a low-reflective color, e.g., black, which pro- 
vides a light level below the threshold and is clearly dis- 
tinct from the patient's skin color can be used for the 

55 detection of the scanning area. Accordingly, it is possi- 
ble to choose a proper marking adapted to the patient's 
skin color, i.e., bright marking for patients having a dark 
skin and dark marking for patients having a whitish skin, 
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thereby defining and detecting the scanning area more 
clearly. Marking may be made in the entire treatment 
area, instead of only the profile of area, for the definition 
and detection of the treatment area. If the difference in 
color between the normal part and diseased part is dis- 5 
tinct, the scanning area can be defined by itself and can 
be detected without the need of marking. 
[0087] Although in this embodiment both driven mir- 
rors 1 2a and 1 2b are operated to read the marked profile 
of area with the aligning light spot, an alternative *o 
scheme is the use of a linear CCD or two-dimensional 
CCD in place of the light sensor 16 and the provision of 
an illumination optical system which illuminates the en- 
tire laser irradiation range virtually uniformly. In case the 
linear CCD is used, one of the driven mirrors 12a and *5 
12b is operated, and the scanning area is determined 
from the position detection signal of the CCD and the 
drive signal of the mirror. In case the two-dimensional 
CCD is used, the driven mirrors 12a and 12b are left 
inactive in memory mode, and the scanning area is de- 20 
termined solely from the position detection signal of the 
CCD. If a CCD camera operative under the usual room 
illumination is used for the two-dimensional CCD, the 
provision of illumination optical system will not be re- 
quired. 25 
[0088] Although in this embodiment x/y coordinates 
of marked profile are detected in terms of turn angles of 
the driven mirrors 12a and 12b, an alternative scheme 
is based on the storing of the time length since the start 
of mark sensing until each recognition of marked profile. 30 
[0089] Next, the laser treatment apparatus based on 
the third embodiment of this invention will be explained. 
The external view, overall arrangement and control sys- 
tem of this laser treatment apparatus are basically iden- 
tical to those of the preceding first embodiment, with the 35 
common reference symbols being used, and explana- 
tion thereof will be omitted. 

[0090] Fig. 12 shows the structure of the scanning 
hand piece unit 3 based on this embodiment, which in- 
cludes portions identical to those of the first embodi- 40 
ment, with their explanation being omitted. 
[0091] The scanner section 10 incorporates driven 
mirrors 12a and 12b which deflect the treating laser 
beam and aiming light beam, which have come through 
the multi-joint arm section 2, to scan the treatment area *s 
in the x/y directions, and their associated drive motors 
17a and 17b. The laser beam and aiming light beam re- 
flected by the driven mirrors 1 2a and 1 2b are further re- 
flected by another driven mirror 60 and irradiated 
through a focusing lens 13 onto the treatment area. 50 
[0092] The scanner section 1 0 further includes a drive 
motor 61 for the driven mirror 60, and a two-dimensional 
CCD 62 having the sensitivity of visible light. The driven 
mirror 60 is pivoted to swing on the axis AX M ,, and it is 
turned to the position as shown by solid-line figure P EM 55 
during the laser irradiation thereby to guide the treating 
laser beam to the treatment area and, at the same time, 
prevent a reflected laser beam coming from the treat- 



ment area from entering the CCD camera 62. When la- 
ser irradiation is not taking place, the driven mirror 60 is 
kept at the position as shown by dashed-line figure P ES , 
so that the CCD camera 62 can image the treatment 
area. 

[0093] The control panel 7 and the key layout and 
functions are basically identical to the preceding first 
embodiment, except that the display window 4 1 is a LCD 
touch-panel display screen which displays figures 
(icons) of keys so that the operator instructs the selec- 
tion of items by touching respective icons of keys. 
[0094] The display screen 41 displays the image of 
diseased part taken by the CCD camera 62. The display 
screen 41 is designed to compose electronically the 
scanning form selected with the irradiation form select 
keys 38 or scanning form defined in memory mode over 
the image of diseased part, so that the operator can 
check the scanning area with respect to the diseased 
part even without using the aiming light beam (with the 
driven mirror 60 being retracted to the P ES position). The 
electronic composition of scanning form varies automat- 
ically in response to the operation of various setting 
keys, allowing the operator to confirm the resulting scan- 
ning area on the display screen 41 . 
[0095] The display screen 41 further includes icons of 
INPUT key 41a and READ key 41b used in memory 
mode. With the INPUT key 41 a being turned on, the op- 
erator uses a touch pen or similar device (not shown) to 
trace the outer bound of the displayed diseased part, 
and then the scanning area is defined and stored in the 
memory 25. With the READ key 41b being turned on, 
the scanner controller 23 detects the outer bound of dis- 
eased part based on the image taken by the CCD cam- 
era 62 and stores the resulting scanning area in the 
memory 25 automatically. 

[0096] The display window 42 is used to display the 
selected mode and pattern, operational instructions, er- 
ror messages, etc. of the apparatus. 
[0097] The following explains the operation of the la- 
ser treatment apparatus arranged as explained above 
in implementing the laser irradiation to a scanning form 
which been established automatically in memory mode. 
[0098] When the apparatus is turned on, the controller 
20 implements the diagnostic test for each section. On 
completion of the tests, the system automatically enters 
the standby state, causing the control panel 7 to light up 
the STANDBY sign below the key 30 and display a mes- 
sage of "standby state" in the display window 42. 
[0099] Subsequently, the controller 20 operates on 
the scanner controller 23 to activate the drive motor 61 
so that the driven mirror 60 is turned to the retracted 
position shown by P ES . At this time, the treating laser 
beam and aiming light beam are interrupted by a shutter 
(not shown) which is operated by the controller 20. 
[0100] The operator brings the entire bottom plane of 
the hand-piece head section 11 in contact with the pa- 
tient's body so that the portion to be treated is located 
virtually at the center. The display screen 41 displays 
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the image of diseased part taken by the CCD camera 
62, allowing the operator to make easy positioning of 
the hand piece unit 3, while observing the image of dis- 
eased part, with the unit 3 being kept placed in the area 
of diseased part. 

[0101] For starting the definition of scanning area , the 
operator pushes the memory mode select key 31b on 
the control panel 7, and the system switches to memory 
mode. Receiving the signal from the key 31b, the con- 
troller 20 lights up the MEMORY sign on the control pan- 
el 7 and displays file information such as the storage file 
names on the display screen 41 so that the operator can 
select a storage file by using the irradiation form select 
keys 38. 

[0102] The operator confirms the system in memory 
mode, and points the INPUT key 41a in the case of 
drawing a scanning area manually with the touch-pen, 
or points the READ key 41b in the case of defining a 
scanning area automatically based on the image data 
taken by the CCD camera 62. The following explains, in 
connection with an example of display shown in Fig. 13, 
the operation of the latter case for defining a scanning 
area automatically. 

[0103] When the operator points the READ key 41 b, 
icons of START key 80, CANCEL key 81 and SET key 
82 appear in the display screen 41 . When the operator 
points the START key 80, the scanner controller 23 de- 
tects the diseased part of patient's body based on the 
intensity of pixels of the image taken by the CCD camera 
62 and defines a scanning area of laser irradiation. 
[0104] Among a variety of image processing tech- 
niques useful for the detection of diseased part, one ex- 
ample is to recognize the outer bound of diseased part 
by detecting the edge of image based on the spatial dif- 
ferentiation, binary conversion, and profile extraction by 
utilization of the fact that a diseased part is generally 
darker than the normal part of the skin. In this case, the 
threshold value of binary conversion process can be al- 
tered with the SET key 82. In case there is little differ- 
ence in brightness between the diseased part and nor- 
mal part, the diseased part (or outer bound of it) may be 
marked to provide a distinct reflectivity. 
[0105] Following the definition of the scanning area of 
laser irradiation, the display screen 41 displays the pro- 
file image 71 of scanning area over the diseased part 
image 70 taken by the CCD camera 62. At the same 
time, icons of approval (OK) key 83 and cancellation 
(NG) key 84 appear in the display screen. 
[0106] The operator examines the displayed scan- 
ning area, and points the approval key 83 or cancellation 
key 84. The scanner controller 23 responds to the point- 
ing of approval key 83 to store the information of scan- 
ning area in the memory 25. The display screen 41 has 
its key icons erased, while having the profile image 71 
kept displayed over the diseased part image 70. Other- 
wise, if the cancellation key 84 is pointed, the icons of 
START key 80, CANCEL key 81 and SET key 82 reap- 
pear, allowing the operator to instruct the operation to 



be carried out. When the CANCEL key 81 is pointed, 
the initial screen of memory mode is restored. 
[0107] On completion of the definition of scanning ar- 
ea, the operator pushes the scan mode select key 31a 

5 so that the system switches to the scan mode. Subse- 
quently, the operator carries out various settings, such 
as of irradiation conditions, and the fine adjustment of 
irradiation position by using the alignment keys 36. 
Since the diseased part image 70 and profile image 71 

io can be observed on the display screen 41, while the 
hand piece unit 3 is kept placed in the area of diseased 
part, the operator can adjust the irradiation position eas- 
ily. 

[0108] Following the setting of irradiation conditions 
15 and determination of irradiation area, the operator push- 
es the READY/STANDBY key 30 so that the system 
turns to the ready state: Next, the operator depresses 
the foot switch 8 to generate a trigger signal. 
[0109] The controller 20 which has received the trig- 
20 ger signal operates on the laser source 21 to emit a 
treating laser beam in accordance with the settings on 
the control panel 7. The trigger signal from the foot 
switch 8 is sent through the controller 20 to the scanner 
controller 23, which operates on the drive motor 61 to 
25 turn the driven mirror 60 to the irradiation position P EM 
and operates on the drive motors 17a and 17b in ac- 
cordance with the setting conditions to swing the driven 
mirrors 12a and 12b so that the treating laser beam is 
irradiated to scan the treatment area. 
30 [0110] On completion of one scanning operation, the 
scanner controller 23 operates on the drive motor 61 to 
retract the driven mirror 60 to the position P ES . The dis- 
eased part immediately after the laser irradiation is im- 
aged by the CCD camera 62 and displayed on the dis- 
35 play screen 41 . The operator can immediately and eas- 
ily observe on the display screen 41 the result of laser 
irradiation imaged at the same view point (from above 
the diseased part in this embodiment) as of the image 
before the irradiation has taken place without the need 
40 of moving the hand piece unit 3 out of the area of dis- 
eased part. Accordingly, the operator can readily pro- 
ceed to the recurring laser irradiation when necessary 
without expending the time and labor for the reposition- 
ing of laser irradiation area to the diseased part. 
45 [0111] Although in this embodiment the driven mirror 
60 is turned to interrupt the light path of the CCD camera 
62 at laser irradiation so that it serves as a shutter 
against the laser beam, an alternative scheme is the use 
of a beam splitter which reflects and transmits the treat- 
50 ing laser beam and visible aiming light beam, respec- 
tively, and a filter which blocks the treating laser beam 
so that the CCD camera 62 images simultaneously the 
diseased part and the aiming light projected onto the dis- 
eased part. 

55 [0112] Although the image of diseased part displayed 
on the display screen 41 can readily be enlarged or re- 
duced based on the image processing technique, an al- 
ternative scheme is to enlarge or reduce the image of 
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diseased part in optical manner by the provision of a 
zooming optical system on the light path of the CCD 
camera 62. 

[0113] Although the third embodiment uses a LCD 
touch-panel display screen, an alternative design is the 
use of a simple LCD display screen, with additional keys 
being attached on the control panel 7 or the existing 
keys being assigned to additional functions for the sub- 
stitution for the icons of keys provided on the LCD touch- 
panel display screen. Alternatively, the whole control 
panel 7 may be formed of a LCD touch-panel display 
screen, in which case all icons of keys may be displayed 
at once or some icons of keys may be displayed selec- 
tively depending on the preceding key action taken by 
the operator. 

[0114] Besides the above-mentioned variants of the 
present invention, other modifications may be made 
within the scope of the appended claims. 
[0115] According to the present invention as de- 
scribed above, it becomes possible to optimize easily 
the scanning area of the treating laser beam to meet the 
shape of treatment area, thereby performing the proper 
laser treatment. The automatic determination of the 
scanning area to meet the shape of treatment area by 
the inventive apparatus reduces the operator's work sig- 
nificantly. The efficient laser beam scanning operation 
relieves the operator of many foot switch depressing ac- 
tions. 



Claims 

1. A laser treatment apparatus for irradiating a treat- 
ment area with a laser beam comprising: 

a laser source (21 ) for emitting said laser beam, 
laser beam scanning means (12a, 12b, 17a, 
1 7b, 60, 61 , 1 3) for scanning the treatment area 
with the laser beam; scanning area determining 
means (20, 23, 62) for determining a laser 
beam scanning area corresponding to the treat- 
ment area to be scanned with the laser beam 
by said laser beam scanning means; 
memory means (25) connected to said scan- 
ning area determining means for storing infor- 
mation on the laser beam scanning area deter- 
mined by said scanning area determining 
means; and 

control means (20, 23) connected to said laser 
source, said laser beam scanning means and 
said memory means for controlling said laser 
beam scanning means based on the informa- 
tion on the laser beam scanning area read out 
of said memory means (25) to scan said treat- 
ment area; 

characterized in that 



said scanning area determining means in- 
cludes: 

imaging means (62) for imaging photo- 
5 electrically an area including at least the 

treatment area; 

treatment area detecting means (20, 23, 
62) for detecting the treatment area based 
on an image produced by said imaging 
io means; and 

means for determining the laser beam 
scanning area based on the result of de- 
tection by said treatment area detecting 

J5 

2. A laser treatment apparatus according to claim 1 , 
wherein: 

said treatment area detecting means detects said 
treatment area from the image signal. 

3. A laser treatment apparatus according to claim 1 or 

2, 

further including display means (41 ) for display- 

25 ing an image; and 

display control means for creating a figure of 
the laser beam scanning area based on the in- 
formation on the laser beam scanning area de- 
termining by said scanning area determining 

30 means, and 

superimposing the figure of the scanning area 
and the image corresponding to the image sig- 
nal generated by said imaging means dis- 
played on said display means. 

35 

4. A laser treatment apparatus according to one of 
claims 1 and 3, wherein 

said memory means (25) furthermore can store 
40 information on a scanning area having a prede- 

termined shape other than the scanning area 
determined by said scanning area determining 
means, and/or 

wherein said memory means can store infor- 
ms mation on a plurality of scanning areas deter- 
mined by said scanning area determining 
means, and 

said apparatus further including selecting 
means for selecting one of the scanning areas 
50 stored in said memory means. 

5. A laser treatment apparatus according to one of 
claims 1 to 4, further including 

trigger signal input means (8) connected to said 
55 control means for generating a trigger signal for 
starting the emission of the laser beam of said laser 
source and the operation of said laser beam scan- 
ning means; wherein said control means includes 
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mode selection means for, when said trigger signal 
input means is generating the trigger signal contin- 
uously, selecting the repeat mode in which said con- 
trol means controls said laser source and said laser 
beam scanning means to repeatedly scan the treat- 5 
ment area. 

6. A laser treatment apparatus according to claim 5, 
further including: 

10 

halt time interval setting means for, when said 
mode selection means selects the repeat 
mode, setting a time interval of halting of the 
repetitive operations, and 

scanning end detection means for detecting the 1$ 
end of one laser beam scanning operation by 
said laser beam scanning means, 
said control means controlling the repetitive op- 
erations of said laser source and said laser 
beam scanning means based on the halt time 20 
interval set by said halt time interval setting 
means and the result of detection by said scan- 
ning end detection means such that each of the 
repetitive operations is separated from the next 
one by the halt time interval. 25 



dadurch gekennzeichnet, dali 

die Abtastflachenbestimmungseinrichtung auf- 
weist: 

eine Abbildungseinrichtung (62) zum pho- 
toelektrisch Abbilden einer Flache, die we- 
nigstens die Behandlungsflache beinhal- 
tet; einer Behandlungsflachenerfassungs- 
einrichtung (20, 23, 62) zum Erfassen der 
Behandlungsflache auf der Grundlage ei- 
nes Bildes, das durch die Abbildungsein- 
richtung erzeugt worden ist; und 
einer Einrichtung zum Bestimmen der La- 
serstrahlabtastflache auf der Grundlage 
des Ergebnisses der Erfassung durch die 
Behandlungsfiachenerfassungseinrich- 

2. Laserbehandlungsvorrichtung nach Anspruch 1, 
wobei die Behandlungsflachenerfassungseinrich- 
tung die Behandlungsflache von dem Bildsignal er- 
fafit. 

3. Laserbehandlungseinrichtung nach Anspruch 1 
Oder 2, die 



Laserbehandlungsvorrichtung zum Bestrahlen ei- 30 
ner Behandlungsflache mit einem Laserstrahl mit: 

einer Laserquelle (21) zum Aussenden des La- 
sers trahls, 

einer Laserstrahlabtasteinrichtung (12a, 12b, 35 
17a, 17b, 60, 61, 13) zum Abtasten der Be- 
handlungsflache mit dem Laserstrahl; 
einer Abtastflachenbestimmungseinrichtung 
(20, 23, 62) zum Bestimmen einer Abtastflache 
fur den Laserstrahl entsprechend *> 
der mit dem Laserstrahl durch die Laserstrahl- 
abtasteinrichtung abzutastenden Behand- 
lungsflache; 

einer Speichereinrichtung (25), die mit der 
Abtastflachenbestimmungseinrichtung ver- « 
bunden ist, zum Speichern von Information 
uber die Laserstrahlabtastflache, die durch die 
Abtastflachenbestimmungseinrichtung be- 
stimmt worden ist; und 

einer Steuereinrichtung (20, 23), die mit der La- so 
serquelle, der Laserstrahlabtasteinrichtung 
und der Speichereinrichtung verbunden ist, 
zum Steuern der Laserstrahlabtasteinrichtung 
auf der Grundlage der Information uber die La- 
serstrahlabtastflache, die aus der Speicherein- 55 
richtung (25) ausgelesen worden ist.zum Abta- 
sten der Behandlungsflache; 



weiter eine Anzeigeeinrichtung (41 ) zum Anzei- 
gen eines Bildes; und 

eine Anzeigesteuereinrichtung zum Erzeugen 
einer Figur der Laserstrahlabtastflache auf der 
Grundlage der Information uber die Laser- 
strahlabtastflache, bestimmt durch die Abtast- 
flachenbestimmungseinrichtung, und 
zum Uberiagern der Figur der Abtastflache und 
des Bildes entsprechend dem Bildsignal, das 
durch die Abbildungseinrichtung erzeugt wor- 
den ist und auf der Anzeigevorrichtung gezeigt 



Laserbehandlungsvorrichtung nach einem der An- 
spruche 1 und 3, wobei 

die Speichereinrichtung (25) femer Information 
uber eine Abtastflache, die eine vorbestimmte 
Form aufweist, die anders ist als die Abtastfla- 
che, die durch die Abtastflachenbestimmungs- 
einrichtung bestimmt worden ist, speichern 
kann und/oder 

wobei die Speichereinrichtung Information 
uber eine Mehrzahl von Abtastflachen, die 
durch die Abtastflachenbestimmungseinrich- 
tung bestimmt worden sind, speichern kann 
und 

die Vorrichtung femer eine Auswahleinrichtung 
aufweist zum Auswahlen einer der Abtastfla- 
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chen, die in der Speichereinrichtung gespei- 
chertsind. 

Laserbehandlungsvorrichtung nach einem der An- 
spruche 1 bis 4, weiter mit 5 
einer Triggersignaleingabeeinrichtung (8), die mit 
der Steuereinrichtung verbunden ist, zum Erzeu- 
gen eines Triggersignals zum Starten der Aussen- 
dung des Laserstrahls der Laserquelle und des Be- 
triebs der Laserstrahlabtasteinrichtung; wobei die w 
Steuereinrichtung eine Modusauswahleinrichtung 
aufweist zum Auswahlen des Wiederholmodus, 
wenn die Triggersignaleingabeeinrichtung das Trig- 
gersignal kontinuieriich erzeugt, in welchem die 
Steuereinrichtung die Laserquelle und die Laser- 15 
strahlabtasteinrichtung steuert zum wiederholten 
Abtasten der Abtastflache. 

Laserbehandlungsvorrichtung nach Anspruch 5, 
weiter mit: 20 

einer Haltezeitintervalleinstelleinrichtung zum 
Einstellen eines Zeitintervalls des Anhaltens 
der wiederholten Vorgange, wenn die Modus- 
auswahleinrichtung den Wiederholmodus aus- 25 
wahlt, und 

einer Abtastendeerfassungseinrichtung zum 
Erfassen des Endes des Laserstrahlabtastvor- 
gangs durch die Laserstrahlabtasteinrichtung, 
wobei die Steuereinrichtung die wiederholten 30 
Vorgange der Laserquelle und der Laserstrahl- 
abtasteinrichtung auf der Grundlage des Halte- 
zeitintervalls, das durch die Haltezeitintervall- 
einstelleinrichtung eingestellt worden ist und 
des Ergebnisses der Erfassung durch die Ab- 35 
tastendeerfassungseinrichtung derart steuert, 
dafS jeder der wiederholten Vorgange von dem 
nachsten durch das Haltezeitintervall getrennt 
ist. 



Revendications 

1. Appareil de traitement laser pour irradier une zone 
de traitement avec un faisceau laser comprenant : « 

une source laser (21 ) pour emettre ledit fais- 
ceau laser, 

un moyen de balayage de faisceau laser (12a, 
1 2b, 1 7a, 1 7b, 60, 61 , 1 3) pour balayer la zone so 
de traitement avec le faisceau laser ; 
un moyen de determination de zone de balaya- 
ge(20, 23, 62) pour determiner une zone de ba- 
layage du faisceau laser correspondant a la zo- 
ne de traitement a balayer avec le faisceau la- 55 
ser par ledit moyen de balayage de faisceau 
laser;' 

un moyen de memoire (25) relie audit moyen 



de determination de zone de balayage pour 
memoriser les informations concernant la zone 
de balayage du faisceau laser determinees par 
ledit moyen de determination de zone de 
balayage ; et 

un moyen de commande (20, 23) relie a ladite 
source laser, audit moyen de balayage de fais- 
ceau laser et audit moyen de memoire pour 
commander ledit moyen de balayage du fais- 
ceau laser base sur les informations concer- 
nant la zone de balayage du faisceau laser ex- 
traites dudit moyen de memoire (25) pour ba- 
layer ladite zone de traitement ; 

caracterise en ce que 

ledit moyen de determination de zone de ba- 
layage inclut : 

un moyen de formation d'image (62) pour 
former photoelectriquement en image une 
zone incluant au moins la zone de 



un moyen de detection de zone de traite- 
ment (20, 23, 62) pour detecter la zone de ■ 
traitement base sur une image produite par 
ledit moyen de formation d'image ; et 
un moyen pour determiner la zone de ba- 
layage du faisceau laser sur la base du re- 
sultat de la detection par ledit moyen de de- 
tection de zone de traitement. 

Appareil de traitement laser selon la revendication 
1, dans lequel : 

ledit moyen de detection de zone de traite- 
ment detecte ladite zone de traitement a partir du 
signal d'image, 

Appareil de traitement laser selon la revendication 
1 ou 2, incluant, en outre, un moyen d'affichage (41 ) 
pour afficher une image ; et 

un moyen de commande d'affichage pour creer 
une figure de la zone de balayage du faisceau 
laser sur la base des informations de la zone 
de balayage du faisceau laser determinees par 
ledit moyen de determination de zone de ba- 
layage, et 

pour superposer la figure de la zone de balaya- 
ge et I'image correspondant au signal d'image 
genere par ledit moyen de formation d'image 
affiche sur ledit moyen d'affichage. 

Appareil de traitement laser selon I'une quelconque 
des revendications 1 et 3, dans lequel 



ledit moyen de memoire (25) peut, en outre, 
memoriser des informations concernant une 
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zone de balayage ayant une forme predetermi- 
nee autre que la zone de balayage determinee 
par ledit moyen de determination de zone de 
balayage, et/ou 

dans lequel ledit moyen de memoire peut me- s 
moriser des informations concernant une plu- 
rality de zones de balayage determinees par le- 
dit moyen de determination de zone de balaya- 
ge, et 

ledit appareil incluant, de plus, un moyen de se- »o 
lection pour selectionner une des zones de ba- 
layage memorisees dans ledit moyen de me- 
moire. 

Appareil de traitement laser selon I'une -quelcon- <5 
que des revendications 1 a 4, incluant de plus 

un moyen d'entree de signal de declenche^ 
ment (8) relie audit moyen de commande pour ge- 
nerer un signal de declenchement pour commencer 
remission du faisceau laser de ladite source laser 20 
et I'operation dudit moyen de balayage du faisceau 
laser ; dans lequel ledit moyen de commande inclut 
un moyen de selection de mode pour lorsque ledit 
moyen d'entree de signal de declenchement gene- 
re continuellement le signal de declenchement, se- 25 
lectionner le mode repetitif dans lequel ledit moyen 
de commande commande ladite source laser et le- 
dit moyen de balayage du faisceau laser pour ba- 
layer de maniere repetee la zone de traitement. 

30 

Appareil de traitement laser selon la revendication 
5, incluant en outre : 

un moyen de reglage d'intervalle de temps d'ar- 
ret pour, lorsque ledit moyen de selection de 35 
mode selectionne le mode repetitif, regler un 
intervalle de temps d'arret des operations repe- 
titives, et 

un moyen de detection de fin de balayage pour 
detecter la fin d'une operation de balayage du *o 
faisceau laser par ledit moyen de balayage du 
faisceau laser, 

ledit moyen de commande commandant les 
operations repetitives de ladite source laser et 
dudit moyen de balayage du faisceau laser sur 45 
la base de I'intervalle de temps d'arret regie par 
ledit moyen de reglage d'intervalle de temps 
d'arret et du resultat de la detection par ledit 
moyen de detection de fin de balayage de sorte 
que chacune des operations repetitives est se- so 
paree de la suivante par I'intervalle de temps 
d'arret. 
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